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CONNECTOR EQUIPPED WITH A LOCKING
PART AND METHOD OF IMPLEMENTING

THE CONNECTOR

The mvention concerns a connector comprising a female
part and a male part engaging in the female part, and
equipped with locking means preventing any extraction of
the male part from the female part.

The invention concerns a connector for ensuring a
mechanical and possibly an electrical connection. One appli-
cation 1s for example the field of aeronautics, but without
being limited to this.

One of the usual solutions employed 1n connectors, par-
ticularly electrical ones, 1s to make two parts cooperate
mechanically, one of them being male and the other female,
the parts being designed so that the electrical connection 1s
cllective after engagement of the male part 1n the female
part. This solution 1s quick to put in place, the mechanical
cooperation giving rise to the electrical connection. In order
to ensure that the male part 1s properly engaged and that it
cannot be extracted 1n untimely manner, the connector may
turthermore comprise locking means, which need to be
acted upon when a mechanical and thus electrical discon-
nection 1s required.

In certain applications, 1t 1s desirable to be able to easily
ascertain that the locking means are effective.

Thus, the purpose of the invention 1s to provide a con-
nector whose locking means may be visually identifiable
when the male and female parts are cooperating to ensure a
mechanical and possibly electrical connection if the con-
nector 1s an electrical one, 1n order to guarantee the locked
position of the connector, and which furthermore are simple
and quick to put in place.

According to the invention, the connector comprising at
least one female part and at least one male part engaging 1n
the female part, and locking means preventing any untimely
(or unwanted) extraction of the male part from the female
part, 1s characterized in that the locking means comprise at
least one removable locking part arranged as an interface
between the male part and the female part, and the male and
female parts comprise means of mechanical retention by
mutual cooperation, the mutual disengaging of the means of
retention being rendered possible only after the withdrawal
of the locking part.

Thus, the locking part 1s sandwiched between the male
and female parts, and the dissociation thereof 1s fast.

Preferably, the removable locking part 1s detachable from
the connector by traction, 1n particular by a single traction
gesture.

Consequently, the locking part when positioned as an
interface makes it possible to prevent any disassembly of the
connection part. It visually guarantees that the locking is
operational and that the male and female parts cannot be
disassembled advertently.

The locking part 1s an interface part serving as a brace
between the male part and the female part to arrange an
exterior space between the male part and the female part
when the male part 1s 1n a position maintained 1n the female
part and the locking part has been removed. This space
corresponds to a portion of the travel for continuing the
introducing of the male part into the female part, which 1s
made possible after withdrawal of the locking part.

According to one characteristic, the locking part 1s
mounted around the male part, having an annular shape.

The term annular means that the locking part surrounds
the male part and 1s held by close contact around it.
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Advantageously, the male part comprises a slender body
having one free end designed to be introduced into the
female part, and a proximal end having a shoulder, the
locking part being disposed about the slender body an
abutting against the shoulder.

In the position of assembly of the male part with the
female part, the locking part 1s sandwiched between the
shoulder of the male part and the peripheral edge of the
temale part considered around the opening/entrance of the
female part.

The part 1s a snap-1it part. It 1s not necessarily associated
with the male part by snapping (by elastic thrusting); 1t 1s
preferably associated with it by translation, being inserted
about the free end of the male part and slid as far as the
proximal end of the body. On the other hand, 1t 1s dissociated
from the male part by elastic traction.

The locking part 1s flexible, in particular, flexible and
annular 1n shape, having a circumierence partially open to
ensure 1ts detachment by traction.

The locking part thus has an orifice for passage of the
body of the male portion of the connector and 1s partly
closed at 1ts circumierence to ensure 1ts being maintained on
the male part while being able to be disengaged by traction
in a direction perpendicular to the longitudinal axis of the
slender body of the male part.

The matenial of the locking part has elastic properties and
meets the constraints of acronautics. As examples, in no way
limiting, the material 1s chosen from among polymers such
as polyester, polycarbonate, polysulione, polyaryl ether
ketone (PAEK), imides, especially polyether imide (PEI),
etc., or among composites, or even among flexible metallic
materials covered by an electrically isulating coating.

The locking part comprises a hollow 1nternal cross section
of geometry and dimension adapted to the external geometry
and to the dimension of the portion of the body of the male
part to which it 1s attached. The cross section may be
circular, polygonal, complex with various shapes. The
dimension of the internal cross section 1s adapted to the type
ol connector, for example, 1t may be between 2 mm and 30
mm.

The locking part comprises a means of grasping facilitat-
ing 1ts being held, said means of grasping in particular
forming a tab of radial direction projecting to the outside
from the annular circumierence.

The male and female parts comprise means of mechanical
retention cooperating with each other.

The male and female parts may comprise means of mutual
clectrical connection.

The female part and the male part cooperate for their
assembly by thrusting, and for their disassembly by thrust-
ing and traction.

According to one preferred embodiment of the means of
mechanical retention by mutual cooperation, the latter com-
prise on the one hand at least one projecting element,
preferably a bushing, with respect to the internal wall of the
interior seat of the female part recerving the male part, the
clement being retractable into the thickness of the wall, and
on the other hand a peripheral groove devised in the body of
the male part, the projecting element being designed to
cooperate with the peripheral groove.

The projecting retention element 1s preferably 1n the form
of a bushing lodged 1n the wall of the female part and having
a slanting interior generatrix, the inclination being conver-
gent from the wall of the female part in the direction of the
interior of the seat toward the opposite side of 1ts entrance.
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The interior generatrix of the bushing defines a cross section
narrowing from the near side of the entrance of the seat
toward the opposite bottom.

In order to ensure the mobility of the bushing between a
position partially emerging/projecting from the internal wall
of the seat and a position retracted 1nto the wall, the bushing
1s made of a flexible material (metal or plastic). The bushing
1s thus elastic so that it can move away when the body of the
male portion 1s 1ntroduced.

Preferably, further, the peripheral groove of the male part
comprises a ring (sliding) disposed around said groove and
free 1n translation over the width of the groove. By the term
“width” 1s meant 1n the following description the dimension
extending 1n the direction of the longitudinal axis of the
slender body of the male part designed to be introduced into
the female part. The width of the ring 1s less than the width
of the peripheral groove 1n order to allow its translation. The
ring cooperates with the groove without passing radially
beyond the body of the male part.

The female part comprises a seat to receive the male part,
comprising an entrance from which the male part 1s designed
to be introduced, a free space being reserved between the
male part and the end of the seat opposite the entrance of the
seat when the male part 1s 1n assembled position and
maintained in the seat. The reserved space allows pushing,
the male portion further into the seat during the extraction of
the male part by thrusting and traction.

The mvention also pertains to a method of implementing
the connector of the invention, characterized in that the
locking part 1s positioned on the male part before the male
part 1s completely introduced, preferably 1n advance before
the start of the introduction, and the male part 1s introduced
into the female part until the mutual cooperation of the
means of retention occurs.

The steps of disassembly of the male and female parts
involve the withdrawal of the locking part from the connec-
tor, preferably by a single traction gesture, the disengaging
of the means of retention, preferably by a double action of
thrusting and traction, and the extraction of the male part
from the female part, 1n particular by traction.

The locking part may be removed with the aid of a tool or
by hand, if 1t has an ergonomic part for its grasping.

The present invention shall now be described with the aid
of examples, merely 1llustrative and in no way limiting of
the scope of the invention, and starting with the appended
illustrations, in which:

FIG. 1 represents a perspective view of the connector of
the invention 1 a position of the male and female parts
assembled and locked:;

FIG. 2 1s an exploded perspective view of the connector;

FIG. 3 1s a longitudinal section view of the male part;

FIG. 4 1s a cross section view of FIG. 3, the male part
being provided with the locking part;

FIG. 5 1s a longitudinal section view of the female part,
the female part being furthermore provided with electrical
contacts;

FIG. 6 1s a view of the female part of FIG. 5 in which the
male part of FIG. 4 1s locked;

FIG. 7 1s a cross section view of a connector of the
invention without electrical contact and 1n assembled and
locked position;

FIGS. 8a to 8¢ show cross section views of the steps of
assembly of the male part in the female part of the connector
of FIG. 7, FIG. 8¢ corresponding to the connector 1n locked
position of FIG. 7;
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FIGS. 9a to 9¢ are cross section views of the steps of
disassembly of the male part from the female part, starting
with the connector of FIG. 8c.

The device illustrated in the figures 1s a connector of the
invention comprising a female part 2 and a male part 3
cooperating with the female part, and having a locking part
4, enabling a visualization of the mechanical assembly of the
two parts and guaranteeing the locking, 1t not being possible
to disassemble the two parts unless the locking part has been
removed.

FIGS. 3 to 6 illustrate a connector of the mvention with
clectrical connection function. The electrical connection
function 1s assured when the connector is mechanically
assembled, that 1s, when the male part 3 1s lodged and
maintained inside the female part 2, the two parts having
clectrical connection surfaces.

FIG. 7 illustrates a connector of the invention without
clectrical connection function. In fact, in other applications,
a connector may need to mechanically join two elements
without imposing an electrical connection.

The system of mechanical retention and locking of the
connector 1s the same, regardless of whether or not an
clectrical connection 1s present. This system 1s described 1n
the following.

The connector 1s designed to join two elements, not
illustrated, on either side of each of the female and male
parts, respectively.

Looking at FIGS. 1 and 2, the connector comprises the
female part 2 1 which i1s engaged the male part 3 and
between which 1s disposed, as an interface, the locking part
4.

The external shapes of the parts are sample embodiments
that are 1n no way limiting. Fach male/female part of the
connector according to 1ts purpose will have a configuration
adapted to its connection with the element for which 1t 1s
intended. The dimensions of the connector are likewise
adapted to 1ts purpose and 1ts use.

The female part 2 comprises a recerving seat 20, whereas
the male part 3 comprises a body 30, being oblong here,
which 1s adapted to being received in the seat 20. The
dimensions and the geometrical shape of the seat and the
body may vary. The shape of the male body here 1s cylin-
drical with a circular base, but 1t could have a polygonal
cross section, for example, the seat having a complementary
receiving shape.

The connector described below has only a single male
body 30 and a single female receiving seat 20 for the male
body. However, the system of retention and locking of the
invention 1s applicable to a connector having several male
bodies and several associated female seats, a locking system
being provided for each pair of male body and female seat.

The male part 30 comprises the body 30, preferably
oblong, and a collinear opposite portion 31 designed to be
paired with an element to be connected, not shown. The
portion 31 here 1s threaded as an example, in no way
limiting. Furthermore, the male part comprises a shoulder 32
delimiting the body 30 with respect to the portion 31. The
free end 33 of the body 30, opposite the shoulder 32, i1s
designed to be engaged in the female part.

Moreover, the male part comprises means of retention 34
designed to cooperate mutually with means of retention 24
associated with the female part 2 to ensure the mechanical
holding of the two parts once assembled.

The means of retention 34, 24 of the male and female
parts are described below, 1n reference to FIGS. 3 and 4, as
a preferred nevertheless 1n no way limiting example. The
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means of retention of the male and female parts advanta-
geously constitute a push-pull type retention system.

The means of retention 34 of the male part 3 are devised
between the free end 33 and the shoulder 32. They include
a peripheral groove 35, thus devised 1n the thickness of the
body 30 and around 1ts perimeter, and a ring 36 fitted around
over a portion of the width of the groove 35, while being free
in longitudinal translation along the width of the groove. The
sliding ring 36 surrounds the groove without projecting
radially from the external wall 30A of the body 30.

When the connector of FIGS. 2 to 4 1s used as an electrical
connector (thus providing a mechanical and electrical con-
nection), the body 30 and the portion 31 of the male part 3
are made of a metallic matenial, such as a copper-based
alloy.

Even 11 the male portion 3 of the connector 1s made of an
clectrically conductive material, the male portion may still
be used for an exclusively mechanical connection.

If the connector 1s designed solely to be used for a
mechanical (and not an electrical) connection, the body of
the male portion may be made of a material other than an
clectrically conductive material, such as a plastic.

The ring 36 1s not necessarily metallic. For example, it 1s
made of a plastic such as polyether ether ketone (PEEK) or
polyoxymethylene (POM).

Looking at FIGS. 2 and 5, the female part 2 comprises the
seat 20 arranged inside a body 21 and having an opening
20A, and a connection portion 22 extending opposite the
opening 20A and designed to be paired with an element to
be connected, not shown. The connection portion 22 here 1s
threaded as an example that 1s 1n no way limiting.

The female part 2 comprises means of retention 23
designed to cooperate with the complementary means of
retention 34 of the male part.

The means of retention 23 consist of an elastic bushing 24
lodged 1n a peripheral cavity 25 1n the wall of the body 21
of the female part.

The elastic bushing 24 1s made of a metallic maternial or
a plastic material such as polyether ether ketone (PEEK) or
polyoxymethylene (POM).

The bushing 24 1s able to assume two positions, namely,
a position of rest in which 1t projects 1nto the seat 20 of the
part (FIG. §) and a retracted position (FIG. 85) 1n which it
1s deformed/expanded/enlarged and occupies the entire
receiving cavity 25 during the mserting of the male part.

The bushing 24 comprises a passage orifice 24A designed
to be traversed by the body 30 of the male part 3.

The onfice 24 A has an 1nterior profile whose cross section
varies 1n decreasing manner from the front edge 24B situ-
ated on the side with the opening 20A to the opposite rear
edge 24C. Thus, the interior surface of the bushing 24 is
conical. The interior generatrix of the bushing has an incli-
nation converging irom the edge 24B designed to cooperate
first with the body 30 of the male part, 1n the direction of the
opposite edge 24C.

Once the body 30 of the male part has been introduced
through the bushing 24, such as will be explained further
below, the bushing 24 1s designed to cooperate by engage-
ment with the peripheral groove 35 (FIGS. 6, 7 and 8c¢), the
edge 24C abutting against one of the lateral faces 35 A of the
groove 35. This mutual cooperation ensures the retention of
the male part 1n the female part.

The seat 20 has a volume suited to the lodging of the body
30 and to arranging a free space 26 (FIGS. 6 and 7) between
the free end 33 of the body 30 when the latter 1s 1n a position
retained 1n the seat, and the bottom 27 of the seat opposite
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the opening 20A. This space 26 has a width at least equal to
half the width of the ring 36 of the male part 3.

When the connector 1 1s an electrical connector, the
female part 2 1s made of a metallic material, the body 21 and
the portion 22 being metallic. Moreover, 1n order to guar-
antee electrical continuity between the body 30 and the body
21 in the area of the seat 20, the female part 2 comprises
(FIGS. 5 and 6) electrical contacts 28 arranged 1n the seat 20
against the internal wall of the seat 20 of the body 21 and
designed to be 1n close contact with the body 30 of the male
part (on the side with the free end 33) once 1t has been
engaged and retained.

In the example of FIG. 7, the connector not being a
connector of electrical connection, the seat 20 1s lacking 1n
clectrical contacts.

Finally, the connector 1 of the invention comprises the
locking part 4. This locking part makes 1t possible, once the
male part 3 1s engaged in the female part 2 and maintained
therein thanks to the means of retention 24 and 34, to
visually notice that the male and female parts are engaged
and to prevent any inadvertent dissociation of the two parts.

The locking part 4 1s preferably put 1n place on the male
portion 3 belfore imtroducing the latter into the female
portion.

The locking part 4 1s an interface part serving as a brace
between the male part 3 and the female part 2.

The locking part 4 comprises a portion forming a ring, at
least substantially of U shape (FIGS. 1 and 2), so as to
cooperate with the body 30.

The term ring for the locking part 4 does not necessarily
mean a circular shape. The locking part surrounds the body
30 and comprises an internal cross section adapted to the
exterior shape of the body 30.

In the preferred variant of the invention, the locking part
4 1s a part of flexible material and has the shape of a ring
open on a portion 40 of its periphery. It 1s flexible and partly
open to allow its decoupling from the body 30.

The locking part 4 1s designed to be clamped around the
body 30 of the male part by contact with the wall 30A while
abutting against the shoulder 32 (FIG. 4). It 1s disposed
between the shoulder 32 and the peripheral groove 35.

The locklng part 4 1s associated with the body 30 of the
male part 1n the manner of a clip.

The elastic property of the material forming the open ring
enables 1ts easy and quick removal from the body 30 as a
snap-fitted part which one wishes to decouple.

However, other variants may be contemplated. For
example, the locking part might be made of two portions
defining a closed line (and not partly opened), coupled
between themselves on the one hand by a hinge and on the
other hand by a means of quick fixation of the snap type or
any other system of removable yet reliable connection of the
two ends. In yet another example, the locking part might be
made of two half-shells which are assembled 1n removable
manner, for example by snapping, and forming a closed line
once assembled.

Advantageously, the locking part 4 comprises a radial
grasping portion 41, projecting from the open ring portion
40 of said part 4 and from the rest of the connector in order
to be easily grasped by hand so as to be pulled.

The implementing of the connector of the invention shall
now be described in regard to FIGS. 8a to 9¢, the connector
being the one of FIG. 7.

Betore the engaging of the male part 3 1n the female part
2, the user puts 1n place the open ring 40 of the locking part
4 on the male part (FIG. 8a), for example, by threading 1t
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around the body 30 until 1t abuts against the shoulder 32. It
could also be positioned by snapping.

The assembly of the two female 2 and male 3 parts of the
connector 1s done as follows, looking at FIGS. 8a to 8c.

Looking at FIG. 8b, once the locking part 4 1s 1n place,
one introduces the male part 3 in translation along the arrow
F 1nto the seat 20. The end 33 of the male part abuts against
the bushing 24 of the female part 2; thanks to the convergent
inclination of the interior profile of the bushing 24, while
continuing to push along the arrow F, the body 30 continues
to advance, pushing the bushing 24 into the cavity 25.

The pushing 1s continued until the groove 35 of the male
part (FIG. 8¢) encounters the bushing 24 which, returning by
clasticity to its original shape, 1s placed inside the groove
without being able to leave. The assembly of the male part
with the female part 1s now complete. The locking part 4 1s
thus sandwiched between the shoulder 32 of the male part 3
and the free end or edge 20B of the female part 2, coplanar
with the opening 20A.

The connector 1s thus assembled and locked. Any traction
in the direction opposite the arrow F 1s impossible, the
lateral face 35A of the groove 35 abutting against the edge
24C of the bushing. Moreover, since the retention system 1s
a system of push-pull type, and since 1t 1s necessary to first
perform a pushing action 1n order to extract the male
connector, the presence of the brace produced by the locking
part 4 renders this action impossible.

The dissociation of the two parts of the connector 1s done
as follows.

The user pulls on the projecting portion 41 of the locking
part 4 causing a moving apart of the two tabs of the ring open
at 40, and thus enabling the disengaging of the part 4 of the
connector 1. As can be seen 1n FIG. 94, the male part 3 1s still
maintained and retained 1n the female part 2, an exterior free
space 5 being arranged between the two male and female
parts 1n the location of the locking part.

The locking part 4 being removed, 1t 1s then possible to
push on the male part, the brace 4 giving way to an exterior
space between the two parts whose width 1s at least equal to
the portion of the travel needed for the supplemental intro-
duction of the male portion 1n the female portion. By
pushing in translation along the arrow G, looking at FIG. 95,
the body 30 can continue its introduction thanks to the ring
36 lodged 1n the groove 335, the ring 36 pushing in turn on
the inclined interior profile of the bushing 24 of the female
part. The space 26 reserved 1n the seat 20 allows the body 30
to be pressed mto 1t. When the end 33 of the body 30 arrives
in abutment against the bottom 27 of the seat 20, the user
exerts a traction along the arrow H of FI1G. 9¢ 1n the opposite
direction to the pushing.

The extraction of the body 30 1s made possible by the
mobility 1n translation of the sliding ring 36 1n the groove 35
of the male part 3:

after having fully pressed the male part 3 into the female

part 2 (FIG. 9b), the sliding ring 36 of the male part 1s
positioned opposite the elastic bushing 24 of the female
part,
by pulling on the male part 3, the ring 36 being free in
translation slides concomitantly in the groove 35 while
remaining continually opposite the bushing 24 (FIG.
9¢) which 1s thus kept away 1n the cavity 23 of the wall;

the ring 36 slides and abuts against the lateral face 35A of
the groove (FI1G. 9¢), then when the traction continues
the bushing 24 encounters the external surface 30A of
the body 30, making possible the sliding and the total
extraction of the body 30 from the seat 20.
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The mnvention claimed 1s:

1. A connector comprising: at least one female part and at
least one male part engaging 1n the female part, and locking
means preventing nadvertent dissociation of the male part
from the female part, wherein the locking means comprise
at least one removable locking part arranged as an 1nterface
between the male part and the female part, and the male and
female parts comprise means of retention by mutual coop-
eration, a mutual disengaging of the means of retention
being rendered possible only after a withdrawal of the
removable locking part, wherein the means of retention by
mutual cooperation comprise at least one bushing with
respect to an internal wall of an interior seat of the female
part receiving the male part, the at least one bushing being
retractable into a thickness of the internal wall, and a
peripheral groove devised in a body of the male part, the at
least one bushing being designed to cooperate with the
peripheral groove.

2. The connector as claimed in claim 1, wherein the
removable locking part 1s sandwiched between the male and
female parts, the removable locking part being detachable
from the connector by traction.

3. The connector as claimed 1n claim 1, wherein the
removable locking part 1s mounted around the male part, has
an annular shape, 1s flexible, and has a partially open
circumierence.

4. The connector as claimed 1in claim 1, wherein the
removable locking part comprises a hollow internal cross
section of geometry and dimension adapted to an external
geometry and to a dimension of a portion of a body of the
male part to which the removable locking part 1s attached.

5. The connector as claimed i1n claim 1, wherein the
removable locking part 1s of annular shape and comprises a
means of grasping, the means of grasping being a tab
projecting radially outwardly from an annular circumier-
ence.

6. The connector as claimed in claim 1, wherein the
removable locking part braces between the male part and the
female part to arrange an exterior space between the male
part and the female part when the male part 1s 1n the female
part.

7. The connector as claimed 1n claim 1, wherein the
female and male parts comprise means of mutual electrical
connection.

8. The connector as claimed i1n claim 1, wherein the
female part and the male part cooperate for their assembly
by thrusting, and for their disassembly by thrusting and
traction.

9. The connector as claimed in claim 1, wherein a
projecting element 1s 1n a form of a bushing lodged 1n the
internal wall of the female part and having an interior
generatrix whose cross section narrows from a near side of
an entrance ol an interior seat toward an opposite bottom.

10. The connector as claimed 1n claim 1, wherein the at
least one bushing 1s made of a flexible material, the at least
one bushing being able to be moved away when the body of
the male part 1s itroduced between a position partially
emerging from the internal wall of the female part and a
position retracted into the internal wall of the female part.

11. The connector as claimed 1n claim 1, wherein the
peripheral groove of the male part comprises a ring disposed
around said peripheral groove and free 1n translation over a
width of the peripheral groove.

12. The connector as claimed in claim 1, wherein the
female part comprises a seat to receive the male part,
comprising an entrance from which the male part 1s designed
to be introduced, a free space being reserved between the
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male part and an end of the seat opposite the entrance of the
scat when the male part 1s 1n assembled position and
maintained 1n the seat.

13. A method of implementing a connector as claimed 1n
claim 1, comprising:

positioning the removable locking part on the male part

betore the male part 1s introduced into the female part;
and

introducing the male part into the female part until the

means of retention mutually cooperate to retain the
male and female parts.

14. The method of claim 13, further comprising disas-
sembling the male and female parts by withdrawing the
removable locking part from the connector, disengaging the
means of retention, and extracting the male part from the
female part by traction.

15. A method of implementing a connector comprising a
female part and a male part engaging 1n the female part, and
locking means preventing inadvertent dissociation of the
male part from the female part, wherein the locking means
comprise a removable locking part arranged as an interface
between the male part and the female part, and the male and
female parts comprise means of retention by mutual coop-
eration, a mutual disengaging of the means of retention
being rendered possible only after a withdrawal of the
removable locking part, the method comprising:

positioning the removable locking part on the male part

betfore the male part 1s introduced into the female part;
and

introducing the male part into the female part until the

means of retention mutually cooperate to retain the
male and female parts.
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